Infrared internal reflection spectroscopy (IRS) was used to study changes in surface chemistry of enamel after in vitro weak acid demineralization. Hypotheses that relate previous histomorphologic observations to current IRS findings are discussed. This study is an initial attempt to map the chemical transitions of surface enamel challenged in vitro by weak acid immersion. Accomplishment of such surface characterization would allow correlation of morphologic and chemical data for more meaningful interpretation of previous information about the pathology of dental caries.
Infrared internal reflection spectroscopy (IRS) was used to study changes in surface chemistry of enamel after in vitro weak acid demineralization. Hypotheses that relate previous histomorphologic observations to current IRS findings are discussed.
Carious degradation of enamel surfaces is generally thought of as a process of acid demineralization. '-5 When the pH at the enamel surface decreases to the level at which it has a significant effect on adjacent equilibria, mineral components dissolve and are lost rapidly, either to solution or to surrounding molecular complexes.6 Enamel caries results from a local environment imbalance in which the prolonged effects of acid demineralization exceed those of remineralization. 6"9 Recent study of cm-'. Carbonate absorption at 860 to 880 cm-' was not affected significantly by the initial acid etch. Absorption above 1,300 cm-1 diminished in intensity, but did not shift in frequency. The low energy V4 segment sharpened appreciably and was resolved at approximately 550 to 560 cm-1. Thus, poorly defined absorption bands of phosphate vibrations were defined more clearly after brief demineralization, with absorption maximums shifting to frequencies of higher energy (Fig 1) .
After five minutes demineralization, further accentuation of previous changes were demonstrated by IRS. The low energy V3 segment continued to shift to approximately 1,030 cm-1 as a well-defined peak. The V3 shoulder at about 1,090 cm-1 became resolved, along with diminished intensity of carbonate absorption at 870 to 880 cm-'. At this stage, all but a trace of the once strong 900 to 990 cm-' maximum had disappeared. The V4 absorption was similar to that of the one minute demineralization stage, except for a continued accentuation and increased resolution of the low energy segment at 560 cm-' (Fig 1) .
Increase (Fig 2) . This observation is consistent with previous reports that carbonate is present in enamel, not only in soluble form, but at least partially as a more stable apatitic configuration. '5,18 The honeycomb surface morphologic pattern of weak acid enamel demineralization has been demonstrated recently with the SEM.10 Because experimental samples in this study were flattened enamel slabs, and natural enamel surfaces were used by Hoffman et al, data reported here should not be related directly to the SEM observations. However, it seems reasonable that weak acid demineralization would produce similar lesions in flattened and natural enamel surfaces. If 
